INTRODUCTION
The majority of dwarfs with a monotropic deficiency of growth hormone exhibit abnormalities of insulin secretion, glucose intolerance, hypercholesterolemia, and hypertriglyceridemia without having diabetic retinopathy (1) . With a recently described technique, capillary basement membrane thickness can be measured in quadriceps femoris needle biopsy specimens by electron microscopy (2).
Friedenwald, on the basis of light microscopic studies, indicated that an abnormality of the capillary basement Received for publication 17 February 1970 and in revised form 10 June 1970. membrane in retinal and renal vessels might be a unique abnormality of diabetes (3, 4) . More recently, basement membrane thickening in muscle capillaries was reported in 53% of prediabetics studied and in 98% of diabetic patients with fasting hyperglycemia (2) . In the latter study, the presence or absence of basement membrane thickening appeared to bear little relation in either group to age, weight, or the duration and severity of diabetes. There are reports, however, that microangiopathic lesions occur in patients with abnormal glucose tolerance from other causes, such as chronic pancreatitis and diabetes secondary to hemochromatosis (5, 6) .
In the present study, capillary basement membrane width was measured in patients with a monotropic deficiency of growth hormone and compared with normal and diabetic subjects. Despite metabolic similarities between diabetes mellitus and ateliotic dwarfism, thickening of the basement membrane of capillaries did not occur in dwarfs lacking growth hormone. The data are consistent with the thesis that thickening of the capillary basement membranes and hence the microangiopathy of diabetes may not be the result of carbohydrate intolerance or hyperlipemia. Rather, this abnormality may be an independent variable that is dependent upon the presence of growth hormone for its full manifestation.
METHODS
11 sexual ateliotic dwarfs lacking only human growth hormone (HGH) were studied. They were compared with normal and diabetic patients previously reported in detail (2) . Normal subjects were defined as those having normal fasting plasma glucose and a normal glucose tolerance test. In addition, each normal subject was required to have a negative family history for diabetes in a family sufficiently (2) . Of the 11 sexual ateliotic dwarfs, 7 showed insulinopenia after arginine and glucose and increased sensitivity to exogenous insulin. Four dwarfs showed greater than normal insulin responses to glucose and resistance to exogenous insulin. The two groups thus corresponded to type 1 and type 2 sexual ateliotic dwarfs, respectively, as initially described by Merimee et al (7, 8 (12) .
Basal values of plasma glucose were within the normal range in five sexual ateliotics and exceeded 2 SD from the mean in six. These individual results are given in Table I .
Glucose and insulin responses to oral glucose ingestion were grossly abnormal in all of the sexual ateliotic dwarfs selected for muscle biopsies. Seven of these sexual ateliotics with peak glucose concentrations after oral glucose between 164 and 274 mg/100 ml and a delayed return to basal level, had maximal plasma insulin responses ranging from 21 to 80 4U/ml. 4 sexual ateliotics (patients 8 through 11) had greater than normal absolute insulin and glucose responses after the ingestion of glucose. As indicated in a previous publication, in neither group could insulin secretion be correlated with obesity, age, or sex (7, 8) . Results of the glucose tolerance tests are given in Table II (13, 14) . These vessels are characterized anatomically by increased width of the basement membrane and deposition of periodic acid-Schiff (PAS) positive material. Some reports indicate quantitative abnormalities in glycoprotein structure of the basement membranes from such patients Normal and diabetic subjects are those previously reported in detail (2) . Diabetics differ from both normals and dwarfs with P < 0.01. Normals and dwarfs do not significantly differ. (15) . Although human growth hormone as well as other factors may modify the synthetic rate of glycoprotein formation, whether this relates to the anatomical abnormalities of the basement membranes is not known (15) .
In a separate study recently reported, 38 diabetics were selected to match 31 dwarfs deficient only in HGH as closely as possible in physical characteristics (age, sex, body habitus) and insulin secretion (1). It was particularly difficult to satisfy this latter requirement and approximately 200 diabetics from two clinics were screened for this purpose. Both diabetics and dwarfs showed gross glucose intolerance and an increased incidence of abnormally elevated serum lipids. Both groups also showed similar secretory patterns of insulin, which were abnormally low in the majority or increased in a smaller number. Despite these metabolic similarities, no HGH-deficient dwarf had the retinal complications of diabetes, whereas 41% of the diabetic group had multiple retinal complications (1). It is worth noting that in this latter group of diabetics, the mean plasma glucose was 120 mg/100 ml with nine diabetics having fasting sugars between 100 and 115 mg/100 ml. Of these nine, three had typical diabetic retinopathy.
In the present study, 11 dwarfs were chosen for biopsies. The majority had abnormal serum lipids, and in addition, all exhibited glucose intolerance.
The HGH-deficient subjects were diverse as regards insulin secretion. Four dwarfs listed under the category of type 2 sexual ateliotic dwarfs (1) (12) . Secondly, our own data previously reported, indicated that diabetic retinopathy occurred in diabetics with normal to high insulin output, most of whom had fasting plasma glucose concentrations between 100 and 120 mg/ 100 ml (1 
